Introduction
The importance of the lateral malleolus for the correct functioning of the talocrural joint has been described [3, 4, 8, 9, 12, 15, 17, 20, 21, 22, 23, 24] . When shortening of the fibula occurs after trauma, malrotation and lateral talar tilt is present. The articular surfaces can be made congruent by different types of lengthening procedures. A technique was described by Weber in 1981 [22] .
We present the late results of 6 patients with this condition treated by a lengthening osteotomy of the fibula.
Materials and methods
Between 1984 and 1992, 7 patients with persistent pain due to malunited fractures of the ankle associated with a shortened fibula were referred to our institution for further treatment. One patient was not available for follow-up. Six were evaluated clinically and radiologically. There were 3 males and 3 females with an average age at reconstruction of 44 years (range 24 to 64 years). The interval between trauma and the first operation, and lengthening osteotomy of the fibula was 36 months (range 5 to 60 months). The mean follow up averaged 4.3 years (range 2.3 to 8.3 years). Three of the six patients were managed by the horizontal osteotomy described by Weber [22] (Fig. 1a, b) , which restores the initial length and also corrects the lateral rotation of the malleolus which is always present in these cases. Any scar tissue was removed. The distal fibula was osteotomised horizontally, lengthened by 4-5 mm and rotated until the malleolus fitted anatomically into the fibular groove of the tibia. The fragments were fixed with a 3.5 mm reconstruction plate (Fig. 2a, b) . The osteomy gap was filled with a corticocancellous bone graft taken from the medial aspect of the distal tibia in one case, or by local regional cancellous bone in 2 cases.
The other 3 patients underwent a Z-osteotomy of the fibula, performed in the frontal plane (Fig. 3a, b ) so that gliding lengthening of 4 to 5mm could be obtained. Derotation was also carried out and the osteotomy was fixed with AO-ASIF plates. A cancellous graft was not necessary for these cases.
Postoperatively, active motion and partial weightbearing with a maximal load of 5 kg was begun and continued for 6 weeks in 5 cases. One patient required an additional tibiocalcaneal external fixator for distriction of the ankle because of a limited joint space and adhesions which followed infection after open reduction and internal fixation of a pilon fracture.
The follow-up consisted of clinical and radiological evaluation, estimation of professional and sports activities, pain, dependence on anti-inflammatory drugs and satisfaction with the operation (Table 1) .
Results
No difference was noted in the postoperative outcome regarding the type of osteotomy performed. Radiographs showed that all the osteotomies, except one, healed within 12 weeks. One patient with a Z-osteotomy and a tube-plate fixation needed a second intervention for fixation with lag screws. At follow-up, radiographs of 2 patients showed no increase in their (Table 1) , 5 months after osteosynthesis for a fracture of the tibia and fibula. There is widening of the medial joint space; the lateral joint space irregular, with involvement of the talofibular joint. b The same patient 6 days after lengthening of the fibula by an horizontal osteotomy. The ankle joint has been restored to normal& / f i g . c : degenerative changes; one patient had only very slight additional arthritic changes at 4 years postoperatively. Three patients, who had degenerative changes in the preoperative radiographs showed slight progression of these. The patient who was treated with additional external fixation for severe articular cartilage damage after an infected pilon fracture, developed spontaneous fusion of the ankle joint in a functional position with a good clinical outcome. The 3 patients with arthritic changes showed restricted ankle movement, while 2 of the 3 others regained almost the same movement as was present on the contralateral side. No patient needed anti-inflammatory drugs more than once a month. Four patients returned to full work, 3 of them in their previous occupations (driving instructor, nurse, secretary). One patient had to change to a less active occupation. The patient with a painful neuroma works half-time as taxi-driver. One patient, 72 years of age, was retired and was very satisfied (Table 1) .
Discussion
Malunion of the distal fibula with shortening and lateral rotation may occur after open or closed treatment of malleolar fractures and this will interfere with the normal function of the ankle joint. Even a displacement of as little as 1 mm will change the mobility of the talus and fibula, and the distribution of load in the talofibular and talotibial articulations [1, 5, 7, 8, 11, 12, 13, 15] . Recent experimental studies on cadaveric ankles showed that 30° of lateral rotation deformity decreases the tibiotalar contact area by 30 to 50% [2, 12] , and this may lead to abnormal stress on the cartilage and underlying bone [19] . A dynamic fibular function has also been described by Scranton and others [18, 20] . During the late stance and early push-off phase of gait, the fibula is pulled distally by the flexors of the foot as they contract to support the arch. This downward movement of the fibula deepens the mortise and tightens the interosseous membrane, pulling the fibula medially. The deepened mortise and taut interosseous membrane provide additional firm lateral support for the ankle during stress. The fibula and interosseous membrane thus provide lateral stability for the ankle during stance and push-off phases [18] .
Several different procedures for correction of malunited malleolar fracture and the clinical outcome have been described [6, 10, 14, 16, 21, 22] . The age of the patient, the type of initial treatment and the delay from initial to final reconstruction either did not influence the outcome, or only affected it very slightly.
The factor determining the clinical end result seemed to be the presence of degenerative arthritis at the time of the osteotomy. In these cases the osteoarthritis progressed, resulting in a poor clinical outcome. We confirmed this observation, but in our cases even those who had progressive degenerative changes in their corrected ankles benefited from the procedure in terms of reduction of pain and improved function at work. Lengthening of the fibula by osteotomy slowed, or even stopped, their progressive arthritis which we considered as stabilised in every case. We therefore, recommend carrying out the osteotomy even when there are already osteoarthritic changes, and we only consider arthrodesis or total ankle replacement when the clinical result is poor.
